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Description 

BACKGROUND OF THE INVENTION 
Field of invention 



[0001 1 J The present invention relates to a heat-sensitive composition which can be applied widely as a heat SP n^t;. a 

* r" d a h P ' an0graphic ^ P |a,e havin ° a "^ive -cording layer obtained byusin The aCe 
mentioned composition, the plate being writable by infrared laser and being highly sensitive and |mL» ZZL 
<o record.ng layer being excellent in alkali developing-resistance and printing-endurance 9 P ^ ° f the 

Description of the Related Art 

>5 \Z°t 2 L,m eCent development of ,aser is remarkable, and particularly, in solid laser and semiconductor layer havina 
TT 3 ran9e fr ° m near inf rarSd ray t0 infrared re * out P ut is increasi "9 ^d size is dec easing 

"mp^arth^ir useful as an exposure i!9ht source in praducin9 a printina pi - *«* s 

[0003] The above-mentioned negative planographic printing plate material for infrared laser using, as an exposure 
20 TtoZ'r , haVin9 ^ emiUin9 ran9e 3n inf rared ra "9 e is a P'-ographic printing material having a 

^:^z^^^: ueat convertin9 agent - a po,ymerization initia,qr ™» • — »SK 

[0004] Usually such a negative image recording material utilizes a recording method in which a polymerization re- 
action iscaused by us.ng a radical generated by light or heat as an initiator, and where in exposed portions o a recordino 

* as y ccmoar a ed t ° h d * 'T im39e P ° rti ° nS - *"* * ^ f °™ 9 ™ M haS *™ ^ot^7op^ 

as compared w.th a pos,t,ve material in which a recording layer is solubilized by energy of infrared laser irradiation 

and forms strong image portions by promoting a hardening reaction by polymerization, Therefore, heating treSment is 

usua y conducted before a developing process when the negative image forming material is used. Examp.e Tof the 

S of TrT r C ° rdin9 H WWCh 15 SUbJeCted t0 SUCh P ° St hSatin9 treatment includ ^ ™<»«"9 maTe" rials com 
30 E T T" n ° VOlak reSin dSSCried in US 5 - 3 ' 0 ' 6 " and the like ' as we " as other materials 

dTffusJ r ? r r„ an ai T inum substrate is used ' there is a probiem that ene ™ * nation 

rl»?Z 1 1 haV ' ng h ' 9h hSat conductivit * and is not "sed for promotion and initiation of a polymerization 

reaction to form .mages, consequently, sufficient sensitivity is not obtained. ymenzation 

SUMMARY OF THE INVENTION 

35 

[0006] The present invention has been accomplished in view of the above-mentioned problems, and an object of 
he present invention is to provide a heat-sensitive composition in which highly sensitive substance can be chanaed 
■rreve^bly by heating, and a negative planographic printing plate which is obtained by using the above mentioned 
compos.t.on which has high sensitivity, requires no heating treatment before development or in which the heatinq 
^^^ntST" P0 *° nS «— in a ' kali — pment-resisLce and printing-er^ 

omoTm, Inn P ,T e H nt ° rS d ° ne imenSiVe r6SearCh ' 3nd f0Und that a com P°sition having excellent hardening 
property and color developing property due to exposure to heat is obtained by including an acid/radical oenerator 

ZZZ^n h • 36 P yS ' Cal Pr0PertieS irreversible *y an acid ° r radical, and further that increase in sensitivi J 
rlo h ? 9 ,m P rovement of P rintin 9 endurance of a planographic printing plate can be attained by providing a 
record.ng layer containing such a composition. This discovery led to the present invention 

[0008] Namely, a heat-sensitive composition comprising (I) a compound which generates an acid or a radical when 
heated and wh.ch has the following general formula (A), generai formula (B), general formula (C), general formula (D) 
acid or radicT 3 and 3 COmp ° Und Wh0SS Physical and chemical P r °P ertie * ^e changed irreversibly by an 

a X-COO' a M + General formula (A) 
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b Y-C— COO- b M + 

£4 General formula (b) 
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COO* C N/T General formula (C) 

ki 2 



d - d + 

20 R-COO M General formula (D) 

S)< e M General formula (E) 

wherein, in general formula (A), represents a monovalentcation; a X represents one of the groups shown below 
or a halogen atom; 

O O O P 2 

R a- R1-I- R ._|_ 



O R 2 

R t-4_ rm)j— r 1 -o- r 1 - S — 



* 2 



R*-Se— R1— 1>— 



and in the formula, R 1 and R 2 may be the same or different and represent a monovalent non-meta! atom, 
in the general formula (B), b Y has the same definition as for a X in the general formula (A) or represents -OH, -CN, 
- N0 2 , -Si(R 5 ) (R 6 ) (R 7 ) ; R 3 to R 7 may be the same or different and represent a monovalent non-metal atom; 
and b M + represents a monovalent cation, 

in the general formula (C), R 8 represents a monovalent non-metal atom; Ar 1 and Ar 2 may be the same or different 
and represent an aryl group; and C M + represents a monovalent cation, 

in the general formula (D), d R represents an alkyl group or aryl group; and d M + represents a counter cation selected 
from the group consisting of sulfonium, iodonium, diazonium, ammonium and azinium, 

in the general formula (E), e X: is an anion of a compound having a structure of the following general formula (F); 
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pa if H 

H ^~f-~N~ F Y-R b General formuli 



(F) 
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K ? r PrSSent inve "«°n "heat mart. ■ ""saturated bond, and (,0> a 

change necessary forthe above mentis Ce - a=tivate ^ and a reactive 8^^^? °*' n9SUbstance ^'ch 
such as abrasion in which sutetencl Nation by utilizing this heat S^, US6S Chemica ' °r physical 

absorption in which one moiSj^SS SpatterSd * enet? 0 !^ u ° de ' S inc '^- 

are o « d in thjs sped , catjon U ' e absorbs a large number of photons at'one S S .^nT ^ mU ^ ho ^ 
[0012] Anexposureprocessutilizinoeachoffh ' ° Wever these ™ d es 

tben accumulation of the heat fe f » 2 amal d,ffusion ^ the exposed^ P ° CCSS occurs and heat is 

generation of heat is Zayeti Z* ' ' ead ' n9 * ' nCrease in ttmSSS ST" (r6aCti ° n P oi "> being examined 
amount of exposure energy ^11:*°**** d03e "« «*umu2 C s L I" ^ H ° Wever - " h *n the 2 
- «me. than when ligh S , 0W T' r6SU ' tS ^ d,fferent "9* h^vina h "h !n rad, ' at, '° n ' eve " if 'be 22 
-spect to accumu.auon o Zi " ^ ' S radia,ed f " a long pi*dt^^J^^- -K-tpJS 
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[0013] Of course, although there may be cases where a similar phenomenon occur due to the effect of diffusion of 
material form subsequent reactions, generally speaking, this phenomenon dose not occur in photo mode exposure 
[001 4] Namely, from the standpoint of properties of a photosensitive material, inherent sensitivity of a photosensitive 
material (energy amount for reaction required to form image) is cons:ant with respect to exposure power density (w/ 

5 cm 2 ) (=energy density per unit time) in the photon mcde. while in the heat mode, the inherent sensitivity of a photo- 
sensitive materia; increases with respect to the exposure power density. Accordingly, if when being actually used as 
a image recording material the exposure time is set such that productivity is maintained, when the two modes are 
compared, it is found that in photo mode exposure, a h gh sensitivity of 0.1 mJ/cm 2 is usually achieved. However since 
the reaction occurred even when the exposure amount was extremely low, there was a problem of low exposure fogging 

10 at non-exposed portions. On the other hand, in the heat mode exposjre, a reaction occurs only at exposure amount 
of certain leve ! or more : and exposure amount of about 50 mJ/cm2 is usually necessary in view of thermal stability of 
a photosensitive material, however, the problem of low exposure fogging is avoided. 

[0015] Thus in the actual heat mode exposure, exposure power density on the surface of a photosensitive material 
of 5000 w/cm 2 or more, preferably 1 0000 w/cm 2 or more, is necessary. Laser having high power density of 5.0x 1 o 5 / 
15 cm 2 or more is not described in detail but its use is not preferable due to problems such as occurrence of abrasion 
staining of a light source, and the like. 

[0016] Though the working of the present invention is not clear (I) an acid/radical generating agent of the general 
formulae (A) to (E) included in the heat-sensitive composition of the present invention is a compound having a carbox- 
ylate or sulfonamide structure in a counter anion in an onium sa t structure, and has lower thermal decomposition 
20 temperature and nigher sensitivity than a compound having a sulfonate (-SO3) or inorganic salt (PF 6 -, SbF 6 -, BF 4 ') as 
a counter anion generally used as a radical polymerization initiator. 

[0017] Particularly in the case of a compound having a carboxyiate. such as those represented by the general for- 
mulae (A) to (C), though the reaction mechanism is not definite, i: is supposed that by action of heat generated in 
decomposition of an acid/radical generating agent, a carboxylic acid n a counter anion causes decarboxylation, and 
25 an acid or radical is generated not only from a mother nucleus of a sul-'onium salt but also from the counter anion side 
leading to high sensitivity. 

[0018] The structure causing decarboxylation easily is a structure in which bond dissociation energy between a 
carboxyl group and a R group of R-COO* is low, or a structure in which pKa of R-H which is a hydrogenated body of 
a R part of a R-COO* structure is low, for example, pKa is lower trsn that of a hydrogenated body of methane (CH - 

30 H). Further, regarding the temperature at which decarboxylation is conducted, it is preferable that decarboxylation fs 
caused at a temperature of 250°C or less, preferably 230°C or less, f Jrther preferably 21 5°C or less. 
[0019] Further, an acid generated in decomposition has lower permeability in a:ka'ine water than a carboxylic acid 
or carbon dioxide, namely, a compound which is relatively weak acic : and is effective for promotion and initiation of 
polymerization, and generates a strong acid such as a sulfonic acid and the like, therefore, it is supposed that when 

35 this composition is used as a recording layer of a planographic printing plate, damage by an alkaline developer in 
developing is small., and the film strength of image portion increases, consequent.y. printing endurance increases. 
[0020] It has been found that a composition manifesting high sens tivity to hea: or exposure and excellent in ther- 
mosetting property is obtained by combining an acid/radical genera:ing agent in the present invention with a compound 
manifesting irreversible change in physical or chemical properties, because of the above-mentioned action 

40 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0021] The present invention will be illustrated in derail below. 

[0022] In the heat-sensitive composition of thepresent invention, because of inclusion of (I) an acid/radical generating 
agent of the general formulae (A) to (E) and (II) a compound which manifests irreversible change in physical and 
chemical properties by an acid or radical, the acid/radical generating agent (I) of the general formulae (A) to (E) is 
decomposed, by heat, to generate an acid or radical, and the physical and chemical properties of the compound (II) 
which manifests irreversible change in physical and chemical properties by an acid or radical are changed by the 
generated acid or radical, to cause a hardening reaction, color development reaction., decoloring reaction and the like 
by radical polymerization. When this heat-sensitive composition futher contains (III) a light-heat converting agent, by 
irradiation with light having a wavelength of this light-heat converting agent, for example, infrared laser and the like, 
the light-heat converting agent (III) generates heat, the acid/radical generating agent (I) of the general formulae (A) to 
(E) is decomposed by heat of the infrared laser light itself or heat generated by the light-heat converting agent (III), to 
generate an acid or radical, causing change in properties of the compound (II) which manifests irreversible change in 
55 physical and chemical properties by an acid or radical. 
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(I) Compound generating acid/radical of the general formulae (A) to (E) 

ITaMA^cir 3 '" 1 96neratin9 39ent " PreSSnt inVSnti0n fS reprSSented * ^ fo "-ing general for- 

a X-COO- a M + General formula (A) 

b Y-6— COO" b |yf 

R A General formula (B) 



Ar 1 

R -C-COO- C M + General formula (C) 



25 



d R-COO' d M + 



General formula (D) 



30 General formula (E) 

[0024] In the formula (A), a X represents one of the groups shown below cr a halogen atom; 



35 



9 9 o R 2 



R 1 — S— 
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O R 2 
R-^- R 1 -4- R 1 -c— R 1 - S — 



R 2 

R 1 — Se— r1— p- 



[0025? r" Ind r 7 <' k, 3 ^ R ^ be the S3me ° r different and re P resent a monovalent non-metal atom 
55 aril* JLT ■ P 3bly rePreSent hydr ° 9en ' 3lkyl 9r0Up " alken y' 9 rau P or alk y"y' 9^"P, or aryl group oydoalkvl 
group cycloalkenyl group, cycloalkynyl group having 1 to 20 carbon atom, or alkoxy group having 1 to 1 0 carbon atoms 
and these may be substituted with one or more of halogen atoms carbonyl qrouos alko*v I„„ ' * rDonatoms - 
thioether groups, amide groups, Imide groups, hydroxy, gLp. nfco^gn^^S^'X^K 
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10 



15 



groups, sulfonate groups, sulfoxide groups, aryl groups, silyl group and the like. 

[0026] From the standpoint of sensitivity, an aikyl group, alkenyl group or aryl group having 1 to 12 carbon atoms 
are preferable. " 
[0027] Preferable aryl groups include phenyl, naphthalene, anthracene, imidazole, indole, carbazole. furan benzo- 
furan, benzimidazole, oxazole, benzoxazole. benzothiazole, pyridine, triazole, pyrazole, thiophene and the like are 
iisted ; and further preferably., phenyl, naphthalene, anthracene and indole are listed. 

[0028] a M + represents a monovalent cation, and specifically, and specifically include, Li* Na 4 , K + t phosphoniun 
selenonium, oxonium, siliconium, carbonium, sulfonium, iodonium diazonium, ammonium and azinium ions. 
[0029] Here : the azinium is a moiety having an azine ring which is a 6-membered ring containing a nitrogen atom in 
the structure, and includes pyridinium, diazinium and triazinium. Azinium contains one or more aromatic rings con- 
densed with an azine ring, and includes, for example, quinolinium, isoquinolinium, benzoazinium, naphthoazinium ard 
the like. Specifically, those described, for example, in USP 4 : 743,528, jp_a Nos. 63-138345, 63-142345 and 
63-142346, and JP-B No. 46-42363, and counter cations forming 1-methoxy-4-phenylpyrid:nium tetrafluoroborate N- 
alkoxypyridinium salts and the like are exemples. 

[0030] Of these cations, Li*, Na + , K + , ammonium, iodonium and sulfonium are preferable from the standpoints of 
stability and sensitivity, and compounds having a diaryl iodonium or triaryl sulfonium skeleton represented by the fol- 
lowing general formula («M-|) or (*M-II) are further preferable from the standpoints of stability and sensitivity 
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R 9 R 10 



en :« 
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R 12 R 13 



( a M-I) 
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R 17 R 1fl R 25 R 24 





R 19 ^ R 20 R 21 R 22 



( a M-II) 



[0031] In the above-mentioned formulae ( a M-l) and ( a M-ll), R 1 to R 25 independently represent a hydrogen atom, 
linear, branched or cyclic alkyl group, linear, branched or cyclic alkoxy group, hydroxy group, halogen atom or -S-R 26 " 
group. Here, R 26 represents a linear, branched or cyclic alkyl or aryl group. 

[0032] As the linear and branched alkyl groups R 1 to R 2 5 in the general formula ( a M-l) or ( a M-ll), groups having 1 to 
4 carbon atoms such as a methyl group, ethyl group, propyl group, n-butyl group, sec-butyl group and t-butyl group, 
optionally having a substituent, are listed. As the cyclic alkyl group, groups having 3 to 8 carbon atoms such as a 
cyclopropyl group, cyclopentyl group and cyclohexyl group, optionally having a substituent, are listed. 
[0033] As the alkoxy groups R 1 to R 25 , groups having 2 to 4 carbon atoms such as a methoxy group, ethoxy group, 
hydroxyethoxy group, propoxy group, n-butoxy group, isobutoxy group, sec-butoxy group and t-butoxy group are listed! 
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KS2 T 1 , 09e " a, °^ S R 10 R 3 f ' UOrine * t0rr - ch,orine at3m br °™e atom and iodine atom are li^ri 
[0035] As the aryl group R*s. groups havj 6toU carbQn atQms • torn I.sted. 

group naphthyl group and the like are listed. The aryl group may have a substituerT * " P> metho ^ he ^ 

IUUJ6] As the preferable substituent which can be carried on qrouDS R 1 to R25 alkn™ nm.^e h, • , 

atom, halogen atoms (fluorine atom, chlorine atom, iodine atom) a^l gr ups having t T^J^S* 0 '! 

b Y— C— COO' b M + 

J.4 General formula (B) 

[ CN 371 N^^SS? ( a 8 nd b R3 h r c S ^ e ""'I """^ " '* ^ f ° r ™' a < A > " re P— * -OH. 

atom r'^Tl ( } ( tC R may bS the Same or diffe ' ent and ^present a monovalent non-metal 

ESS :Z2ST cation ' and specific examp,es preferably inc,ude the same cations ~ « 

[0038] Specifically, R3 to R* have the same definition as mat for Ri and R* in the general formula <A\ an* na „ 



Ar 



1 



55 



R 8 — coo" C M General formula (c) 

ks 2 

K„» l0 H he 9eneral f0rmU ' a (C) R8 re P resents a monovalent non-metal atom. Afi and Ar* may be the same or 

»°h°l 1 L Spe f C,fica,| y- R8 has the same definition as R' and R 2 in the general formula (A), and R8 represents oreferablv 

[0042] As the Ari and Ar2, specially, phenyl, naphthalene, anthracene, imidazole indole carbazole furL ' 
zofuran. benz-midazo.e. oxazole. benzoxazole, benzothiazo.e. pyridine, triazole, pyrazole hiophentlre listed and 
further preferably, phenyl, naphthalene, anthracene and indole are listed. ™opnene are I.sted.. and 

[0043] Among them, examples of acid/radical generating agent suitably used in the oresent invention (mm , h = ot,„w 

ST* ana nea " lncluae moss re ™ " - ^^ES^JSE 

o 



BNSOOCID* <PP nennaeao i ^ 
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R 2 O 

R 1 — k — F0-4-. R 1 -<^-. R-s- 

b 

[0044] Among ire above-mentioned materials, the most preferable acid/radical generating agents are those repre- 
sented by the gere-al formula (A) in which «X has the following structure: 

o 

[0045] The ger.s~a! formula (D) is as follows. 

General formula (D) d R-COO* d ,\T 

[0046] In the at -'/--mentioned formula, d R represents preferably an alky! group having 1 to 20 carbon atoms or an 
aryl group having - :o 23 carbon atoms. d R may have a cyclic structure. Further these alkyl group and aryl group may 
have a substituer: and as the substituents which can be introduced, for example, alkyl groups, alkoxy groups, alkenyl 
groups, alkynyl g-c.ps amino groups, cyano group, hydroxyl group, halogen atoms, amide groups, ester groups, 
carbony! group, ca-coxyl group and the like are specifically listed, and these may have a substituent as described 
above. Further, two or more substituents may be bond to each other to form a ring, and further, the cyclic structure 
may be a heterocyclic structure containing a nitrogen atom, sulr'ur atom and the like. 

[0047] With regard to the polymerization initiator of the present invention. d R-COOH. that is a conjugate acid of the 
carboxylate d R-C3C* of the general formula (D), has a pKa in water of preferably 2 or more, further preferably 3 or 
more. When pKa ir. water is 2 or more, the thermal decomposit.on temperature of the in:tia:or tends to decrease, and 
this is believed tc contribute to increase in sensitivity. 

[0048] d M + represents a counter cation selected from sulfonium, iodonium, diazonium, ammonium and azinium. 
[0049] Here : the azinium is a moiety having an azine ring which is a 6-membered ring containing a nitrogen atom in 
the structure, and includes pyridinium, diazinium and triazinium. Azinium contains one or more aromatic rings con- 
densed with an azine ring, and includes, for example, quinolinium, isoquinolhium, benzoazinium, naphthoazinium and 
the like. Specifically, those described, for example, in (JSP 4,743,528. JP-A Nos. 63-138345, 63-142345 and 
63-142346, and „?-3 No. 46-42363 are listed, and counter cations forming 1 -methoxy-4-phenylpyridinium tetrafluor- 
oborate, N-alkoxycyidhium salts and the like are given as examples. 

[0050] Of these cations, compounds having, as a counter cation, iodonium or sulfonium are preferable, further, com- 
pound having a ciaryliodonium or triarylsuifonium skeleton are preferable from the standpoints of stability and sensi- 
tivity. The structure of the iodonium skeleton is preferably a diarylsulfonium skeleton from the standpoint of stability, 
and the aryl group may be substituted in the same manner as for the above-mentioned aryl group. 
[0051] Further me general formula (E) is as follows. 

General formula (E) e X* e fvT 

[0052] In the above-mentioned formula, e X" is an anion of a compound having a structure of the following general 
formula (F). 



a i? H b 

5s R — S— N- Y— R General formula (F) 



[0053] In the above-mentioned formula, F Y represents a single bond, -CO- or -S0 2 -. F Y preferably represents -CO- 
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« ^p^^s^r stebi,ity ' and compounds ° f the senerai ,ormu,a <f) having a pKa ° *> 6 

[0054] Each of Ra and R* independently represents a linear, branched or cyclic alkyl group, aryl group aralkvl arouo 

WhenTv f X ^ o b „ be C ° nneCted Via 3n alkylene 8™*- ar V' ene W or W group'to o m a" Z 
When F Y is a -CO- group. Rb may be a hydroxyl group or alkoxy group 9 

!S Rb pr f erably re P^ent an alkyl group having 1 to 20 carbon atoms, an aryl group having 1 to 20 

carbon atoms or an aralkyl group having 1 to 20 carbon atoms. The alkyl group, aryl group anc I aralkyl group may have 
a subsftuent, and as tne substituents which can be introduced, for example, alk?. groups, a.kox^ aZo^S 

SSLl «5T 9r °K PS , amin ° 9r ° UPS - Cyan ° 9r ° UP ' hydr ° Xyl gr0Up ' ha,09e " at ° ms amide roups' eX'gmups 
carbonyl group, carboxyl group and the like are specifically listed, and these may have a substituent as deserved 

tT^rTT, °- °T° re SUbStitUents may bond t0 each «h.r to fonm a ring. and further, the cyclic stLture ma^ 
be a heterocyclic structure containing a nitrogen atom, sulfur atom and the like Y 

E° m 5 nLnH X ,pT PleS ° f C0m ° 1 OUnO ' S havh9 3 StrUCture of the 9 eneral formula < F > which can form a counter anion of the 
compound (E) are given below, but the scope of the present invention is not limited to these examples. 
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HN-SO, 
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CH3CONI-L ,s 



^ y-S0 2 NHCOCH 3 
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^y^CONHS0 2 ^QKNHCOCH 3 <Q_ S o 2NHCOCH3 



<f^^CONHS0 2 CF 3 ^Q^X 



y{ ?=^__^CONHS0 2 CH3 
N^Ph 



Yl— -SQ 2 NHCOCH 3 




^S0 2 NHCOCH 3 

/ ^f H CH 3 S0 2 NHCOCH 3 
S 2 



\^S0 2 NHCO^ CH 3 CONHS0 2 ^^^/NHCOCH 2 



O 

CI\_^S0 2 NHCOCH 3 ^^SOzNHCOCHa CH 3 S0 2 NH^ Sv g'' a 



CF 3 -CHF-S0 2 NHCO-<^ CCI 3 -S0 2 NHCOCH 3 
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PhCONH-S0 2 CF 3 NC-tf jV-CONH-S0 2 CF 3 







CH 3 CONH^()V. S o 2 NHCOCH 3 



so 2 NHCI 




SO 2 NHC0 2 -f- HTV^NH^ 




|!lHSO,-Q^_ -^J>-S0 2 NHCH 3 
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<Q>-NHS02CF3 



S0 2 -NH 




— ^^>— SQ 2 NHCOCF 3 H 2 N— (^^>— SOjNHCONH^^^ 



— (Q)-SO 2 NHS0 2 -^^— 




0NH^^_ SO2NHCONH ^ 





S02NHCOCF 2 (CF 2 ) 5 CF3 



[0057] More preferable examples of the component (E) include compounds having the following general formulae 
(ii) and (hi). By using these compounds, sensitivity and printing endurance become more excellent. By heating these 
compounds or irradiating a composition containing a light-heat converting agent with light to generate heat compounds 
having a structure of the general formula (F) corresponding to X" in the general formula (ii) or (iii). function as an acid 
generating agent or radical initiator. 
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[0067] Specific examples of the acid/radical generating agent of the qeneral formulae 1 A . fn( n=™ » 
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[0069] In addition, as a preferable specific example of the acid/radical generating agent of the general formula 
Exemplary compound (l-a) is shown below. 
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is wherein. R* represents a phenyl group or an alkyl group having 1 to 4 carbon atom(s); and Rio. rii an d R« independ- 
ently represents a halogen atom, methyl group, chloro group or butyl group. 

[0070] Since the counter anion of the above-shown compound (l-a) has the structure of -COCOO" compound (l-a) 
is superior in thermal degradability, high sensitivity, and stability. 

[0071] Foliowings are the 1 HNMR spectral peaks observed using Unity-p us (300MHz) (trace name, manufactured 
by Vanan Associates, Inc.) of the above-shown (1-1 ) ; (I-2), (1-12), (I-24) and (I-25). 

(1-1) : 7.38 (m, 2H), 7.48(m, 1 H), 7.61-7.74 (m, 9H), 7.82 (m, 6H), and 8.06(m, 2H) 
(I-2): 2.29(s, 9H) and 7.67-7.80(itv 15H) 

(1-12): 1.32(s, 9H) f 7.38(m, 2H), 7.47(m, 1H), 7.63(m : 6H), 7.74(m ? 6H). and 8.09(m. 2H) 
(I-27): 2.42(s, 6H), 7.33-7.49(m, 7H). 7.59-7.76(m, 7H). 7.73-7.76(m, 2H). and 8 04-8 07(m 2H) 
(I-28): 7.36-7.41 (m. 2H), 7.47-7.52(m : 1H) and 7.56-7.87(m, 13H). 

[0072] Specific examples of the acrd/racical generating agent of the general formula (B) [Exemplary compounds (II- 
1) to (II-47)] are shown below. v 
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[0074] Examples of carboxylic acid suitable for forming the radical polymerization initiator of the oeneral forr- 
(A) to (C) are shown below. " 
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[0076] As the structure of a sulfonium skeleton, a triaryisuifonium skeleton is preferable from the standpoints of 
sensitivity and stability, and the aryl group may be substituted in the same manner as for the above-mentioned ary! 
group. Then, preferable suifonium salt (sulfonium is a counter cation) compounds [Exemplary compounds (SA-1) to 
(SJ-12)] are shown below. 
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[0079] As the structure of an iodonium skeleton, a diaryhodonium skeleton is preferable f-om ,h D , „ ■ 
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^SEXttZSSZZS" Is 3 ,»en as a typical . <amp ,e. Syninesi! „, 

.0 this was added SCO nt, -IISSJ^SXKS ^r^S^^T ^ f — ' « 
aqueous solution was washed wilt, 800 ml of ethyl acetate and filtrated Til T. . "> minutes. This 

s"'Cssr:,r MM ano w,snea * ^ - -* — . «- «- .» 

[0084J 78 g of triphenylsulfonium iodide was dissolved in 1000 m( of m^thanni t„ th.* . * 

silver oxide, and the mixture was stirred at room temper^ reZ tZo^ Z solZ* was f^H ^ "k' 7 9 ° f 
added excess amount of 34.0 g of benzoylformic acid The reaction wlutonmi^^^Shf *" 
solution was washed with 200 ml of ethvl acetate mo mi n f h av * n * ,„» ,7 conc entrated, and the concentrated 
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[0087] As other methods for obtaining iodonium iodide, methods described in Bull rn^ c 

K5 To tr, o ,. ° b,ai "'" S SU "°"" Jm ,ocM6 ' me,h °* bribed in J Amer Ch.m Soc 9f 1Q.Q. 

of solid components constituting the composition V 9h b3Sed ° n the total amount 

[0090] In the present invention, in addition to the above-mentioned specific acid/radical oeneratinr, anMt „* u 
photopolymenzation initiators, heat polymerization initiators and the like can be seleSd omv Shi 0the, \ kn0wn 

SHE— 

(If) Compound which manifests Imevohalble change in physical and chemical properties by acid o, radical 

25 - ,sTe°^ oy a„ acid or 

descrloed. This compound ia a compound whi-ah whose *i£EZZZ£ZZZ ££TSS 2 to 
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the action of an acid or radical generated by heat of the above-mentioned acid rarti^i ^ - 
remains in the changed condition. This compound is not particularrrestrSj fl ! d,Ca ' .^^'"S agent, and which 
nature any compound can be used. For example fiS^K^S^ JSSS *? T 
generating agent themselves often have such a nature As thP n™^£« T£ abcve-ment.oned acid/radical 

an acid or radical generated from the acioTd^ ™ Ranged by 

as absorption spectrum (color), chemical structure, polarizabhity and the H^^S^^ Pr ° Pert,eS 3UCh 
SST °w h 0,Uti0n ' Stren9th - KfraCtiVe ind6X ' f ' OWaSli * stickiness and the1i ke *' Phy3:Ca ' ,Ueh * S 

p 9 re n !r b c y r^ 
St^rac== 

due to oxidation and reduction or due to a nucteoph flic addiHo region * T S * * absor P tion s P e «rum 
weight based on the total solid content of the comp Son ^w^^^^r' 8 ^ ° * * 4 ° % by 

compounds wH. be de.c*H?!^SSl P C ° mp ° UndS ^ ™ — tura:ed bond are Nsted. These 
(ll-a) Radical polymerizable compounds having unsaturated bond 

[01 00] The radical polymerizable compounds used in the present invention is an addition nr., u, 
having at .east one ethylenical.y unsaturated doub.e bond, and preferably selected T^Tj'^T 

(e.g., acry.ic acid, methacrylic acid, itaconic acid, crotonic acid. LL^^^J^tZZf 0 ?? 
[0101J Further, unsaturated carboxylates having an elaclrophilic substiruenl s-ch .« ™ i.™ , 

d-ol d.acrya.te, teteraethy.ene glycol diacrya.te, pentaerythrito. diacrya.te. penle^ 

etraacrylate. dipentaerythnto, diacry.ate, dipentaerythrito. hexaacrya.te. sorbitol tnaC ^ ZraZXT^ 
O oT AsTflT^'^ 
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conate and the like 
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ITL1ZZ7£Z. ,Be ' e *" " s,aa 9 *°" "»»™°"«'e. p e „, ae ^ r , ro , dl « nate . SM)tel 

A Nos. 59-5240. 59-524. and 2-226,49 lho s . h a J„„L ' aV ' n9 an aroml " lc ske "»°" dsscnOad in jp. 

taaing two o, m o,» poly„™ M bla .in,! gr „„ ps ,„ o^^JiJK I 1h k " ' vn >"" r « h »"» compounds ooa- 
mo.aaula d.sobb.d In .P-B No. 48-4,708. for^aZTa'dT.TTr, 5,™' ° " ™ iaOC>a " a,a - 
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CH2=C (R) COOCH 2 CH < R '> OH Genera, formula ( 2 ) 

SI i!! c 9Gneral f0rmU ' a (2) ' R 2nd R ' ^present H or CH 3 

101 14] Further, urethane acrylates as described in JP-A No 51-371 93 id r m o 00 

tremely excellent photosensitive speec can be obtained Photosensitive compositions having ex- 

S^S^ H- *"* «»*«••■ and epoxy acr- 

B Nos. 49-.3191 and V^JZ^^^^^'J^. as described in JP-A No. 48-aJSK £ 
1 -40337 and 1-40336. and vinylphosphoni add 5«j?iZ a ^? compounds described in JP-B Nos. 46-43946 
also listed, in some cases structures con ai'ng a pelomalkv orounT N °' 2 ' 25493 ' and the ,ike - are 

used. Further, those introduced as photo«u Z monomZln^, 9 P /'^ JP ' A N ° 61 " 22048 are suitably 
No. 7, 300 to 308 (1 98^) can also be usea " 9 ° merS NipP ° n Secchaku **** Journal vol. 20 

K 2. - ^ c c o aX u rr t as a s — «* — 

performance of the sensitive material obtained finally They can be setecrtd fl V T dependin 9 on the d «ired 
points. From the standpoint of photosensitive speed MtnSrfh^ k ' forexam P |e . f~m the following stand- 
is preferable, and in same cases, one hal^ 

the image porton, name* a hardened film, a ^^^or^t^T' 9 - ' nCreaSin9 ° f 
a method in which both of photosensitive property and st enaTare Z Trln 9r ° UPS * PrSferred ' and furtner ' 

having a different number of functional croups and hlfno TJJ , C °" tro,led s-muftaneous use of compounds 
methacryla.es. ^^^^5^?^ 9r ° UPS ( '° r eXamp,e ' ac ^ ,ates - 
molecular weight and compounds L^^C^SS^T^ " C ° mp ° Uflds havin 9 a ■«0- 

of developing speed and precipitation h 9 a LJ^S^^T ^ "* ^ stand P oi ^ 

film strength. P 9 so,ut,on . th ough they are excellent in photosensitive speed and 

[0118] Further, the selection of addition Dolvmerizatinn^rr,^.,^ 

factors determining the compatibility and S.^^!^^^^ Which jt is — •» -Portent 
ponents of the heat sensitive composition (e g binder^ i„I ^^"^ impound with the other com- 
compatibility can be improved in some c ales'by usTof ^ ' ike) ' f ° r 6Xamp,e ' 
or more compounds. compound having low purity or by simultaneous use of two 
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[0119] The heat-sensitive composition of the present invention is characterized in that its properness change revers- 
ibfy, and by adding a light-heat converting agent in addition to the above-mentioned components, change in properties 
as described above can be caused, namely, a composition having photosensitivity can be obtained, by heat mode 
exposure, typically, by laser emitting infrared ray. 
[0120] This light-heat converting agent (III) will be described below. 

(Ill) Light-heat converting agent 

[0121] The light-heat converting agent a functions to absorb a given wavelength of light and to convert it into heat 
By heat generated in this reaction, namely, by heat mode exposure with a wavelength which can be absorbed by this 
light-heat converting agent (III), an acid/radical generating agent, acomponent (I) is decomposed to generate and acid 
or radical. 

[0122] The light-heat converting agent used in the present invention is not particularly restricted providing it has a 
converts light absorbed into heat, and in general, there are listed dyes or pigments known as a so-called infrared 
absorber having an absorption maximum in wavelengths of an infrared laser usable for writing, namely wavelengths 
from 760 nm to 1200 nm. ' 
[0123] As the dye, commercially available dyes and, known materials described in literature such as, for example 
"Dye Manual" (edited by Yuki Gosei Kagaku Kyokai. 1960) and the like can be used. Specifically., dyes such as azo 
dyes, metal complex salt azo dyes, pyrazoloneazo dyes, naphthoquinone dyes, anthraquinone dyes, phthalocyanine 
dyes, carbonium dyes : qumoneimine dyes, methine eyes, cyanine dyes, squarilium colorants, pyrylium salts, metal 
thiolate complexes, oxcnol dyes, diimonium dyes, aminium dyes, croconium acid and the like are listed. 
[0124] As preferable dyes, for example, cyanine dyes described in JP-ANos. 58-125246, 59-84356, 59-202829 
60-78787 and the like, methine dyes described ir JP-A Nos. 58-173696, 58-181690 and 58-194595 and the like 
naphthoquinone dyes described in JP-A Nos. 58-112793 : 58-224793, 59-48187, 59-73996, 60-52940, 60-63744 and 
the like, squarilium dyes described JP-A No. 58-1 1 2792 and the like, cyanine dyes described in GB-Patent No. 434 875 
etc. are listed. 

[0125] Further, near infrared absorbing sensitizers described in US-Patent No. 5,156,938 can also be used suitably, 
and also preferably used are arylbenzo(thio)pyrylium salts described US-Patent No. 3 : 881 ,924. trimethinethiapyrylium 
salts described in JP-A No. 57-1 42645 (US-Patent No. 4,327 : 1 69), pyrylium-based compounds described in JP-A Nos 
58-181051, 58-220143. 59-41363, 59-84248, 59-84249, 59-146063 and 59-146061 , cyanine colorants described in 
JP-A No. 59-21 6146, pentamethinethiopyrylium sal:s and the like described in US-Patent No. 4.263,475, and pyrylium 
compounds described in JP-B Nos. 5-: 351 4 and 5-1 9702. 

[0126] Further, as preferable examples of dyes., near infrared absorption dyes of the formulae (I) and (II) described 
in US-Patent No. 4,756.993 are listed. 

[0127] Of these dyes : cyanine colorants, phthalocyanine colorants, oxonol colorants, squarilium colorants, pyrylium 
salts, thiopyrylium colorants and nickel thiolate complex are preferable. Cyanine colorants of the following general 
formula (a) to (e) are particularly preferable. Cyanine colorants of the following general formula (a) are most preferable 
since they bring out high polymerization activity in addition to stability and economy, when they are used in the polym- 
erization composition of the present invention. 
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: A/jT >_l«L_ f ^ r l_U< y A £) General formula 

R R* 
Z." 

[0128] In the general formula (a), X 1 represents a halogen atom, -NPh 2 , X2-L 1 , or the groups listed below. 
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[0129] X z represents an oxygen atom or a sulfur atom, and U represents a hydrocarbon group having 1 to 1 2 carbon 
atoms, an aromatic nng having heteroatom(s) or a hydrocarbon group having 1 to 12 heteroatoms XI sSTet 

TsTeZlTn^ 9r ° UP C ° nSiStin9 ° f 3 nitr096n 3t0m ' 3 SUlfUf 3t0m ' an °^ en ^ a ha!;;: atom and 

[?» 3 ? ! 3C f h 5 R1 R2 inde P endent| y ^presents a hydrocarbon group having 1 to 12 carbon atoms From the 
stan d p 0 ^ t of the storage stability of an application solution for a photosensitive layer. R> and RZ ^efeZw l 
hydrocarbon group having 2 or more carbon atoms : and further, it is particularly preferable that R1 and i are bonded 
to each other to form a 5-membered or 6-membered ring. 'emain and R are bonded 

[0131] Ari and A? may be the same or different and represent an aromatic hydrocarbon qrouo ootionaliv h^i™ => 
subst.tuent. As the preferable aromatic hydrocarbon group, a benzene ring and I naphthalene ^ Te Z d Further 
as the preferable substituent, hydrocarbon groups having 12 or less carbon atoms, halogen atoms andSoxv arouos 
havmg 1 2 or less carbon atoms. Y 1 and Y 2 may be the same or different and represent a sulfur 2£2 a dSmeth 
ylene group hav.ng 12 or les carbon atoms. R3 and R* may be the same or different and represent a hyd ocarbon 
group havmg 20 or less carton atoms optionally having a substituent. As the preferable subs Sen a.koxy qrouos 

oX 9 'T* Carb ° n at ° mS ' Carb ° Xyl 9r ° UpS and SUlf ° 9r0Up are ,isted ' R6 - R? and ** -ay be fhe sfme or 
o raw LTJ ITTh" ydr ° 9en a, ° m ° r 3 ^ drOCarbon 9 rou P havin 9 1 2 or less carbon atoms. In Jew of avaUablli J 
of raw matenals, a hydrogen atom is preferable. Z a " represents a counter anion. However, when a sulfo orouo is 
subst.tu.ed on any of Ri to R. Z a is not necessary. In view of storage stability of an application so"u"on r a' pho'to 
sens.t.ve layer, Z 3 ' ,s preferably halogen ion, perchloric acid ion, tetraf.uoroborate ion, hexafluorophosphate ion or 
su fomc acid ,on, and particularly preferable, is perchloric acid ion, hexafluorophosphate ion or ary.sulfonic acid ion 
[0132] As specfic examples of the cyanine colorant of the general formula (a) which can be suitably used in the 
present invention, ,n addition to :he specific examples shown below, those described in paragraphs [00171 to f0019l 
in Japanese Patent Application No. 11-310623, those described in paragraphs [0012] to [0038] in Japanese Paten 

tS££u47°£ ns?ed 24031 ' thOS ° deSCHbed Pa '' a9raPhS 100121 10 [00231 JapaneSe Pat6nt APp" ation No 
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[0133] The general formula (b) is shown below. 
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General formula (b) 
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iodoniun, sulfonium, phosphonium, py^tn ium and ZES^TE. C '£ n - ?, Pr6ferab ' e Cati ° nS " am ™™"- 
to R20 independently represen hyd ogTn ato^ a 'LTaen atm ! " 3 ^ be " Sted - R9 to R14 and 

an afcenyl group, an alkynyl group, a i^g^^to^^uJoST* 9r ° UP ' *" 9r ° UP ' ary ' 
an amino group, where* two or th ee of which maJ b VrZSnaL 7 ^' 3 smn * 9 rou P- a " °*V group or 
availability of raw materials and effect m^^rSi^ Z -n^, ?" toBalher t0 f0 ™ 3 rin 9- vievv of 
chain having 7 conjugated carbon ^^^S^W^K^ 7 ^ 1 repreSentS a me!hine 

R« to R*> represents , hydrogen atQm a °; t p h r ° e S f ; r ; e b ^ eSented b * the 9 eneraI f °™'* (b) wherein a., of to R« and 

St in^'nTon 98 ^ ^ eXamP ' eS ° f ^ COte "" rt ° f »» f °™' a <»> which can be suitably used in the 
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R 22 R 21 R 25 R 26 

Y w/~ m==< w y4 

R 23 R 24 R 28 R 27 



General formula (c) 



prlseit .n^'ntn" 98 eXamP ' eS ° f C0 ' 0rant ° f Ih « f °™' a «> can be suitab.y US ed in tr. 
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General formula (d) 



Souo 1 tm Lnd 9 R" ra H f0rmU J a P' 10 inde P endentl V ^sent a hycrogen atom, an alkyl group or an ary, 
group. R33 and R» mdependently represent an alkyl group, a substutitec oxy group or a halooen atom r 1 m 

o ,o P r a " y ST a "T ger fr ° m ° 10 4 ' R29 and R3 ° ™* be ,inked t0 * " P ng R3i an? R^ay be" ked 
to fonr, a nng. R29 and/or R3o may be linked with R33 t0 form rj R31 9 ° "may be linked 

^ri~* .' independently represent hydrogen atom, alkyl group cr aryl group. At least one of X' ard X* 

1th k y repr6SemS 3 hydr ° 9en at ° m ° r an a,kyl 9roup - Q presents a trinethine group or a pentame hine Zuo 
which may have substituent(s), and may form a ring by adding a divalent oroan c acid 2 - Jnroconfe 9 P 

which is the same as Z- shown in the general formula (a) 9 c repreSents a counter 

present i^SS?" SPeC '' fiC eXamP ' 6S °' ^ Ct "° rant ° f ° en -' tM ™ Which Can be - itab 'V -ed in the 
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[0142] The general fcrmjla (e) is shown below. 



R 37 p40 

R 35 R? 9 / 




General formula ( e ) 
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K2 « .5 oTan°^ ,a g o 6 i -^srrtT^ a hydr09en atom ' a ha,o9en — ■ a 

group., a sulfonyTgroup a 2 inyTg'oup ^SSSS'^SHT ^ * 9r ° UP ' 3 Cart30n y' ^ a tni ° 

substituent(s). 2 represents J% P e„ «S ^^7£S£^ ,Um "* C ° nStrUCti ° n that "ave 
atom may be selected from the qrouo corsistinn of ZII ^Ta halomatal 9 rou P or an 0X V 9n>up. wherein said metal 
of IVB group, transition meJ o * ^^^at^^t^TT " "* ^ ^ ° f '" B 9r ° Up ' atoms 
preferable metal atoms, a copper atom a magnesium a^om JnZ ? ' ™ d ,anthan ° id 6,ements Amon 9 tfie * a 
atom, a titanium atom and a ^d'ra^"^^^ ' * *"* ^ * ^ at0m ' a " a ' U ™ 
Prls'en, "* ^ ° f the genera, formuia (e) which can be suitabiy used in the 
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Color ? ■ T T i' n . u S PreSent ,nvention ' commercially available pigment, and pigments described in 

KvokJ ?r 7 7 TT ' T 3anry ° Binran (CUrrent Pi9ment ManUal) " < edited "V Ni PP°" Ganryo Gijutsu 
Kyoto.. 19777. 'Sarsh.n Ganryo Oyo G.jutsu (Current Pigment Application Technology)" (published by CMC 1986) 
"Insatsu Ink, Gijutsu (Printing Ink Technology)" (published by CMC, 1 984) can be utilized 

£n™L A K, the Pigments ' bl3Ck P^e^. y s,,ow Pigments, orange pigments, brown pigments, red pigments violet 
pigments, blue p.gments, green p.gments, fluorescent pigments, metal powder pigments, and additionally polymer 
bond Pl gments. are hsted. Specifically, insoluble azo pigments, azolake pigments, condensed azo pigment S 
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[01 47] These pigments may be used without surface treatment, or may be surface tr^ton h 0 f~ 

of surface treatment may be a method of turfs,™ ™=,ti„ _T sunace-treated before use. The method 

method of bonding a r^^S^Z^T^ * T 3 WaX ' 3 meth0d ° f adherin 9 a surfactant a 
the like) to the surface of a ptame and ^ iZXT/h ? 9 J f 9 ^' 6P ° Xy com P ou "d, polyisocyanate and 

"Kinzoku Sekken no SeitshitXoyo Nature and 2£SS^£SST IST meth ° dS W h 
(Printing Ink Technology)" (published by CMC 9*5 aS'^h n ? P) o ( t Publlcati °n). "'nsatsu Inki Gijutsu 
Technology)" (published ! by CMC 1 £2) ^ ° V ° GijU,SU (CUrr6nt Pi 9 ment Application 

anZ*i^ 0 01 ^ * preferab.y from 0.05 m to 1 pn 

rp=~bSH 

super mil,, baHmS. .IpX "^^^S^^TSi' TT' 0 Sa " d mi "' ^ter.pear, mi. 

formu.a (a) which comprises diarylamino group is mostp^erabL * ^ represen,ed b * »• 9-erai 

£3SS53S== ==»£££=S=r 



Recording Layer 



Sthepl^S f r nCti °" t0 imageS the P-«ng 

unsaturated bond TpZZl* and e po °d P a"s are ^^^"r% C ° , ^ ,,nd ^ haV ' n9 * 

sensitive composition (for example, failures in production owing o ransfer and ihS n to ^-ckmess of a heat- 
nents). occurrence of precipitation from a deve.oping ^I^S^X^T: SS? X 
like. From these y.ewpoints, preferab.e compounding ratio is. in many cases "from 5 to 80^2^1'^ 
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from 25 to 75% by weight based on the total amount of soiic components of a composition constituting the recording 
layer. These may be used alone or in combination of two or more. Additionally, when an acdition polymerizable com 
pound is used, suitable structure, and compounding, and addition amounts of the compound can be optionally selected 
from the standpoints of extent of polymerization inhibition due to oxygen, resolution, fogging, change of refractive index 
surface stickiness and the like, and in some cases, layer constitution and application metnods such as priming and 
finishing can also be carried out. H 9 dna 

[0156] In the planographic printing plate of the present invention, the above-mentionsd light-heat converting agent 
III) may be added to the same layer as other components, or to an other layer formed and when a negative image 
formatter! material is produced, it is preferable that the optical density at absorption maximum in a wavelength ranee 
of a photosensitive layer from 760 to 1200 nm is from 0.1 to 3.0. When the value is cut of this range, sensitivity tends 
to 'ower Since the optical density is determined by the addition amour,? of the above-mentioned light-heat converting 
agent (III) and the thickness of a recording layer, given optical density is obtained bv controlling conditions of both 
parameters. The optical density of a recording layer can be measured by an ordinary metnod. As the measurement 
method, for example, a method in which on a transparent or white substrate, a recording layer having an appropriate 
p e-determmed thickness in terms of application amount after drying and in a range requi-ed as a planographic printing 
plate is formed, and the optical density is measured by a transmission type optical density meter, a method in which 
a recording layer is formed on a reflective substrate such as aluminum and the like and then the reflection density is 
measured, and other methods are listed. y 

(IV) Binder which is water-insoluble and alkali aqueous solution-soluble. 

[0157] In the planographic printing plate of the present invention, it is 'urther preferai e to use a binder polymer in 
a recording layer. A linear organic polymer is preferably included as the binder. Any such "linear organic polymer" may 
be used. Preferably, linear organic polymers which are soluble or sweliablo in water or weak alkaline water, or those 
which enable water development or weak alkaline water development, are selected The linear organic polymer is 
selected and used, according to use not only as a film forming agent of a composition but also according to use as 
water, weak alkaline water or as an organic solvent developing agent. For example, when a water-soluble organic 
polymer ,s used, water development is possible. As such linear organic polymer, addlt on oo ymers having a carboxylic 
acid group on a side chain, for example, those described in JP-A No. 59-44315 JP-3 .\os 54-34327 58012577 
54025957, JP-ANos. 54-92723. 59-53836 and 59-71048. namely, meihacr/lic acid copolymers, acrylic acid copoly- 
mers, itaconic acd copolymer, crotonic acid copolymers, maleic acid copolymers, partial* esterified maleic acid co- 
polymers and the like are listed. Likewise, acidic cellulose derivatives having a carboxyid acid group on a side chain 
are listed In addition, those obtained by adding a cyclic acid anhydride to addition polymers having a hydroxy! group 
and the like are useful. a Kl 

[0158] Particularly, among these compounds, [benzyl(meth)acrylate/(meth)acryl:c aci^otheraddition-polymerizable 
vinyl monomer, if necessary] copolymers and [allyl(meth)acrylate/(meth)=crylic acid/other addition-polymerizable vinyl 
monomer, if necessary] copolymers are excellent in balance between film strength. se-sit.Viry and developing property 
and consequently suitable. y^uyeuy, 

[0159] Urethane-based binder polymers having an acid group described irJP-BNcs 7-12004 7-120041 7-120042 
and 8-12424, JP-A Nos. 63-287944, 63-287947 and 1-271741, Japanese Patent Application No. 10-116232 and the 
like, are advantageous with respect to printing endurance and low exposure ability since these polymers are extremely 
excellent in strength. 

[0160] Binders having an amide group described in JP-A No. 11-171907 have both excellent developing property 
and film strength , and are thus suitable. H y 

[0161] Further, as other water-soluble linear organic polymers, polyvinylpyrrolidone, polyethylene oxide and the like 
are useful. Further, for enhancing the strength of a hardened film, alcohol-soluble nylon, polyethers of 2 2-bis-(4-hy- 
droxyphenyl)propane and epichlorohydrin, and the like are also useful. These linear organic polymers can be mixed 
in suitable amount in the whole composition. When the amount mixed is over 90% by weight, preferable results are 
not obtained with regard to image strength and the like. This amount is preferably from 30 to 85% by weight The ratio 
by weight of compounds having an ethylenically unsaturated double bond to linear organic polymers is preferably 1/9 
to 7/3. 

[0162] As the binder polymer used in the present invention, those substantially insoluble in water and soluble in 
alkaline aqueous solution are used. Therefore, in a developing solution, an organic solvent that is undesirable for 
environments is not used or the amount used thereof can be suppressed to an extremely low level. The acid value 
(acid content per 1 g of polymer is represented in terms of chemical grade number) and molecular weight of such a 
binder polymer is appropriately selected from the standpoints of image strength and developing property The preferable 
acid value is from 0.4 to 3.0 meq/g and the preferable molecular weight is from 3000 to 500000. and more preferably 
the acid value is from 0.6 to 2.0 and the molecular weight is from 1 0000 to 300000. 
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(V) Other components 

[01 63] In a composition constituting a recording alyer of the planographic printing plate of the present invention, other 
components suitable for use. production methods thereof and the like can be further added appropriately. Examples 
of the preferable additives are given below. 

(V-1) Cc-sensitizer 

[0164] The sensitivity can be further improved by using a certain kind of additive (hereinafter, referred to as co- 
sensitizer). Though the working mechanism of the co-sensitizer them is not clear, it is believed to be based on the 
following chemical process in some cases. Namely, it is estimated that various intermediate active species (radicals, 
cations) produced in lign: reaction initiated by a heat polymerization initiator and in the subsequent addition polymer- 
ization reaction are reacted with a co-sensitizer to produce a new active radical. These are roughly classified into (a) 
those which are reduced to produce an active radical, (b) those which are oxidized to produce an active radical, (c) a 
radical having lower act v^y which is reacted to be converted into a radical having higher activity, or to act as a chain 
transfer agent: However, tr, many cases there is no general explanation as to which of these groups each of the com- 
pounds oelong. 

(a) Compound which is reduced to produce an active radical 

[0165] Compound havi-g carbon-ha'ogen bond: It is believed that a carbon-halogen bond is reductively broken to 
generate an active rac"ca : . Specifically for example, trihalomethyl-s-triazines, trihalomethyloxaziazoles and the like 
can be suitably usee. 

[0166] Compound havir.g nitrogen-n trogen bond: It is believed that a nitrogen-nitrogen bond is reductively broken 
to generate an active rac'cal. Specifically, hexaarylbiimidazoles and the like are suitably used. 

[0167] Compound havir.g oxygen-oxygen bond: It is believed that an oxygen-oxygen bond is reductively broken to 
generate an active radica'. Specifically organic peroxides and the like are suitably used. 

[0168] Onium compour.c: li is believed that a carbon-hetero bond and an oxygen-nitrogen bond are reductively 
broken to generate an active radical. Specifically, diaryliodonium salts, triarilsulfonium salts, N-alkoxypyridinium (azin- 
ium) sal:s and the like are suitably used. 

[0169] Pherocene. iron a!!ene complexes: An active radical can be reductively produced. 

(b) Compound which is cx sized to produce an active radical 

[0170] Alkylate comp ex. It is believed that a carbon-hetero bond is oxidatively decomposed to produce an active 
radical. Specifically for example : triarylalkylborates are suitably used. 

[0171] Alkylamine compound: It is believed that a C-X bond on a carbon adjacent to nitrogen is broken by oxidation 
to produce an active radical. As X, a hydrogen atom, carboxyl group, trimethylsilyl group, benzyl group and the like 
are suitable. Specifically, fcr example, ethanoiamines, N-phenylglycines, N-trimethylsilylmethylanilines and the like are 
listed. 

[0172] Sulfur-containing, tin-containing compound: Compounds obtained by substituting a sulfur atom and tin atom 
for a nitrogen atom on the above-mentioned amines can form an active radical by the same action. Compounds having 
an S-S bond are also known to gain sensitivity by breakage of the S-Sbond. 

[0173] a-substituted meihylcanoonyl compound: An active radical can be produced by oxidation due to the breaking 
of a bond between carbonyl-acarbon. Those obtained by substituting oxime ether for carbonyl also manifest the same 
action. Specifically, 2-aI<y!-1 -[4-(alkylthio)phenyl]-2-morphoIinopronone-1 s, and oxime ethers obtained by reacting the 
pronones with hydroxyamhes, then, etherifying N-OH, are listed. 

[0174] Sulfine salts: An active radical can be reductively produced. Specifically, sodium arylsulfinate and the like are 
listed. (c)A Compound which is reacted v/ith a radical to be converted into a highly active radical, or which acts as 
chain transfer agent: For example, a group of compounds having SH, PH, SiH or GeH in the molecule are used. These 
can give hydrogen to lower active radical species to form a radical, or can be oxidized, then, de-protonated to produce 
a radical. Specifically, for example, 2-mercaptobenzimidazoles and the like are listed. 

[01 75] Many specific examples of these co-sensitizer are described, for example, in JP-A No. 9-23691 3, as additives 
for improving sensitivity, and these can be applied also in the present invention. 

[0176] These co-sensitizer can be used alone or in combination of two or more. The amount used thereof is from 
0.05 to 100 parts by weight, preferably from 1 to 80 parts by weight, further preferably from 3 to 50 parts by weight 
based on 100 parts by weight of a compound having an ethylenically unsaturated double bond. 
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(V-2) Polymerization inhibitor 



[0177] Further, in the present invention, in addition to the above-mentioned basic components . it is desirable to add 
a small amount of heat polymerization inhibitor in order to inhibit unnecessary heat polymerizat on olTcomoound 
havmg a polymenzab.e ethy.enical.y unsaturated double bond in production or storage ofa photosensftive composition 
Examples of the suitable heat polymerization inhibitor include, hydroquinone. p-methoxyphenol d^bu^^ crelnT 

aS2 ; ; n ; ros h T h r ylhy . droxyamine primary cerium - and the like - The am ° unt '<* ^ SSS^Sl^SSSr 

added s preferably from about 0.01 to about 5% by weight based on the total composition weight TTeWarTfor 
preventing polymerization inhibition by oxygen, a higher fatty acid derivative such a behenic acTan* te™Z7JZ 
T^nTJt ™l , add6d a " 0Wed t0 bS Pr6Sent IOCa " y ° n the SUrface of a Photosensitive layer in a process 0 " 
the hfoher tS T« °- 3 "5? T and " ke - Wh6n 3 P ,an °9 ra Phic Printing plate is produced. The amount of 
posSn ^ 6 ,S Pr6ferably fr ° m 3b0Ut 0 5 1 ° ab ° Ut 1 ° % by wei 9 ht based on the whole com 



(V-3) Coloring agent and the like 



[01 78] Further, when the photosensitive composition of the present invention is used in a pianographic printing plate 
a dye or p.gmenl may be added for the purpose of coloring a photosensitive layer thereof. By adding the dye or pigment' 
so-called plate mspection properties such as visibility of the plate after it is produced, and the ease of using an image 
concentrate measuring device are improved. As the coloring agent, use of a pigment is particularly preferable since 
most dyes cause reduct,on ,n sensitivity of a photopolymerization photosensitive layer. Specific examples thereof in- 
clude pigments such as phthalocyanine pigments, azo pigments, carbon black, titanium oxide and the like and dyes 
such as ethyl violet, crystal violet, azo dyes, anthraquinone dyes, cyanine dyes and the like. The amount of the dye 
and pigment added is preferably from about 0.5 to about 5% by weight based on the whole composition. 

(V-4) Other additives 

[0179] Further, when the photosensitive composition of the present invention is used in a pianographic printing plate 
known add,t.ves such as inorganic fillers, other plasticizers, sensitizers which can improve ink adhering property on 
OiaoT aC A?th a pho ' 0Sensit ; ve ,ayer ' and the like " ™y be add * d to improved physical properties of a hardened Tim 
Ld E2L ?T P f 6X f T' 6 ' d ' 0Ctyl Phtha,at6 ' did ° deCyl Phthalate ' Methylene glycol dicaprylate. dioctyl 
IZZ of ?n ' k , 6, tn , aCetyl 9 ' yCerin and the Nke 3re liSt9d ' and When a binder is use * " can be added in an 
3d and a bLeT ^ °" ^ * 3 C ° mp0Und havin 9 an ethylenically unsaturated double 

[01 81 ] Further, in order to reinforce heating and exposing effects after development, for the purpose of improving 
film strength (pnnting endurance) described later, a UV initiator, aging cross-linking agent and the like to reinforce 

S Z^Z be* ddeT deVe '° Pment ' ^ " imPr ° Vin9 *" ^ de " 

[0182] In addition, additives can be added and an intermediate layer can be provided for improving close adherence 
between a photosensitive layer and a substrate, and enhancing developing and removing ability of a non-exposed 
photosensibve layer For example, close adherence can be improved and printing endurance can be enhanced by 
addition and priming of a compound having relatively strong mutual action with a substrate such as a compound having 
a diazon.um structure, a phosphon compound and the like, and on the other hand, developing property of non-image 
portions is improved and improvement of staining property is possible by addition and priming of a hydrophilic polymer 
such as polyacrylic acid and polysulfonic acid. Y °P ni " c P 0| y mer 

[0183] For providing a pianographic printing plate, when the photosensitive composition of the present invention is 
applied on a substrate, the composition is dissolved in various organic solvents before being used Examples of the 
solvent used herein are. acetone, methyl ethyl ketone, cyclohexane, ethyl acetate, ethylene dichloride. tetrahydrof uran 
toluene, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol dimethyl ether, propylene 
g ycol monomethyl ether, propylene glycol monoethyl ether, acetylacetone, cyclohexanone, diacetone alcohol ethylene 
g ycol monomethyl ether acetate, ethylene glycol ethyl ether acetate, ethylene glycol monoisopropyl ether' ethylene 
glycol monobutyl ether acetate. 3-methoxypropanol, methoxy methoxy ethanol, diethylene glycol monomethyl ether 
d.ethylene glycol monoethyl ether, diethylene glycol dimethyl ether, diethylene glycol diethyl ether propylene glycol 
monomethyl ether acetate, propylene glycol monoethyl ether acetate, 3-methoxy propyl acetate N N-dimethylforma 
m.de, dimethylsulfoxide, y-butyrolactone. methyl lactate, ethyl lactate and the like. These solvents can be used alone 
or in combination. The concentration of solid components in an application solution is suitably from 2 to 50% by weight 
[0184] It is desirable to appropriately select the amount applied on the substrate of the above-mentioned photosen ' 



106 



EP 1 160 095 A2 



The applies amoun, s«aM i ^ S£5E^£T£ i 9 " ^ °' "™' and * " u,s ""**«*• 



Protective layer 



in air, and the protective layer prevents « nhT > ^ Ponograph*: printing plate is usually exposed 
^chasbasic'substancesand^ 

which takes place due to occurred bv EZZli in » k ? > T 9 * f ° rmat, ° n reaction in a Photosensitive layer 
reaction by exposure fn air Sore S^^li^STT'' T' " d PrSVentS inhibition of ima 9 e ^t'cn 
having lower molecular we^s^ 

light used tor exposure is »*A or 

be easily removed in a developing process after exposure " " d thS protect,ve can 

No 18 3 458 S 3^ ^TAT At T T ^^a'* «* described in detail in US= 

(trade names; all manufactured by Kuraray Co Ltc I ) ' PVA " 613 ' L ' 3 a " d the ii<s 

substituted vinyl alcohol unit in a protective IsJpr k h nLTJ 1 , ! ! u d 13 higher (when contenf of R on- 

btaHng P-ppaty is e x„a TO , uppepesa*, potation ^^4tXo^^m?J^L" "P"" 

oxygen polymerization naraening and the like by inhibition of 

composed mainly of polyvinyl alcohols, and laminating the mixture on a polymeSon \£er ^ZT T™ 
echmques can be applied to the protective layer of the present invention. rZ ^lTZ aooM^sl , T 

SZn" d r Hbed ln detai ' f0r exam P' e ' USP N °" 3 an« JP-A No 55^9729 * 9 

[0190] Further, the protective layer can be endowed with other functions For examole linh. h« 

780 „ ,200 „ m) an, can .raaaoOy .p/orf, ^in/Z^S^^.^r 9 3 " >Ve ""• ! '" , "™ 



Substrate 
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^^^X^ a ^rZ^^ C ~ S — copper 

butyrate. cellulose acetate buty ate celMose ni rate ooSSJnJt Tk^ 08 * 18 * Ce " U ' 0Se P ro P ion a^. cellulose 
. PV'ene, polycarbonate, polyvinyl aceS and th Sr^m^i .Th^ P ° Vethy,Sne ' polypro- 
• and rnetal P | ate and the like, or a laminate compos ea ^^ ="ch as a resin fi, m 

films laminated or deposited with metal as described aboJTtamin-t^i k ? ° r example> paper and P lasti <= 

[0192] As the above-mentioned substrate poVeJe films oT T ^ ° f different P las "c films, 

num plate that has excellent dim^^^i^^^r^ Sra ^ f ferable = of them., an alumi- 

P'^eisapurealuminumplateoranalloyptetecomposSS 
> and further, plasticfilms laminated ordeposited wto aluminum ^ U a 7'"7 andcc ; ra,n,n 9 trac ^ of foreign elements. 

in an aluminum alloy, silicon, iron, manganese icone TZ2™% T ^ tha f ° rei9n e,ements c ™™™« 

like are listed. The content of the foreign elemenS in the IX l?iTT **** titanium and the 

particularly suitable aluminum is pure aluminum h^^ 

the standpoint of refining technology, SS^SSTi t ace ™ u 2 — ' " " 0t Pr ° dUCed easi, y f rom 

aluminum plate thus applied to the presenUnvenZ doinofhZ T^' 9 " may a,so be used - The 

P^u!^^^ P - - -m about 0, to O^referabiy from 0,5 to 

there of. 300 the ,Ke < for ex3m P'e- for in order to remove rolling oil on the surface 

and a method o, seloM.valy d Jsol.ina toX^I™^, ^ °" ""*"» *<='™"»»*ally. 

[0196] An aluminum plate thus roughened can be subjected if necessarv f 0 -<-, a , k , 

zahon treatment, and for enhancing water-retention and Abrasion S m" - S' 9 ^'T 

As the electrolytes used for anodizing treatment of an aluminum LI ! ' ,0 anod,zin 9 treatment, 

can be used, and in general, sulfur! acid. Z^^^^T^T' ^"T* S0 ™ n9 3 P ° roUS 0Xide film 

used. The concentrations of these electrolytes a^Z^ntZ ^!^ J w *** °' 3 miXed acid thereof can be 

[0197] Thetreatingconditionsforanodiz^^ 

used, and in general, it is suitable that the concentration nf JSSrZ Spe< f ed f nce tr ^ ^ depending on electrolytes 
the liquid temperature is from 5 to 70'C the cu^ent dll^ ^ f "° m 1 '° 6 ° '= by weight based on solution 
the electrolysis time is from 1 C , seconds tc! 5 minutes ^ 5 t0 6 ° "° ^ » ,rom 1 t0 1 °° * - d 

[0198J The amount of an anodized film is suitahiv 1 n «/™2 n , 

amoud,d, a „,„od,zed Blmistess ,han r^p^Ji^^S^r 1 ' "° m 2 0 " 6 0 »** » "» 

the electric power lines to the rear SUrfaCe an a " ount of 0 01 10 3 9*n 2 by turning 

fSent 7 ^ 

electrolysis treatment ^^^t'SJ^rT ' ^'^ "'"'^ 2qUe0US S °' Uti ° n ° r - b -ted to 
Winylphosphonic acid disclosed in JIp No 3 276 86 S ^sTeTZT^r" ^ N °" 3M2063 - a " d P °'- 
[0201] Among ft em,he P a rt icu.a rt yprefere bI ehS *"* ° thermethods are " sed - 

rnent. The silicate treatment will be described below trea *»ent in the present ,n vention is the silicate treat- 

ed .n^^.^~ h X ISIS ? ab °— has been performed is im- 
to 10% by weight and having a E c TT^TatZT T V * 3 ° % ^ preferably fr °™ 0 5 
When P H of an alkali metal silicate aqueous so^on is^es Ta^oZVjT - 5 *° ,!°; C ^ M l ° 120 S6C0nds - 
oxidized film is dissolved. As the alkali metal silicate When ° ver 13 °- an 

-Num silicate and the like are used. As the hydroxide usedT lE^T J ^^^T^s 
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solution sodiLm hydroxide, potassiurr hydroxide, lithium hydroxide and the like are listed. In the above-described 
treating solution, an alkaline earth metal salt or IVB metal salt may be compounded. As the alkaline earth metal salt, 
nitrates salts such as calcium nitrate, strontium nitrate, magnesium nitrate, barium nitrate and the like, and water- 
soluble salts such as sulfate salts, hydrochlorides, phosphate salts, acetate salts, oxalate salts, borate salts and the 
like, are listed As the IV3 metal salt, titanium tetrachloride, titanium trichloride, potassium fluorotitanate, potassium 
oxalate titanata. titanium sulfate, titanium tetraiodide, zirzonium chloride oxide, zirconium dioxide, zirconium oxychlo- 
ride, zirconium tetrachloride and the li<e are listed. The alkaline earth metal salts and IVB metal salts can be used 
alone or in combination of two or more. The amount of these metal salts is preferably from 0.01 to 10% by weight, and 
further preferably from 0.05 to 5.0% by weight. " ' 

[0203] By the silicate salt treatment, hydrophilicity on the surface of an aluminum plate is further improved, conse- 
quently, in printing, ink is not easily adhered to non-image portions, leading to improvement in anti-staining ability. 
[0204] If necessary, a back coat is provided on the rear surface of a substrate. As the back coat, there are preferably 
used coating layers made of a metal oxide obtained by hydrolysis and polycondensation of organic polymer compounds 
described in J=>-A No. 5-5885 and organic or inorganic metal compounds described in JP-A No. 6-35174. 
[0205] Regarding these coating layers, alkoxide compounds of silicon such as Si (OCH 3 ) 4: Si(OC 2 H 5 ) 4 , Si (OC 3 H 7 ) 4 . 
Si (OC 4 H 9 ) 4 and the like are available at low cost, and coating layers of metal oxides obtained from them are excellent 
in development-resistance and particularly preferable. 

Exposure 

[0206] As described above, the planographic printing plate of the present invention can be made. This planographic 
printing plare is exposed image-wise to solid laser and semiconductor laser emitting infrared ray having a waveleng:h 
from 760 nm to 1200 nm. In the present invention, developing treatment may be effected directly after laser irradiation, 
however, heat.ng treatment can also be conducted between the laser irradiation process and the developing process. 
The heating treatment is preferably conducted at a temperature from 80 to 150°C for from 10 seconds to 5 minutes. 
By this heating treatment, laser energy required for recording, in laser irradiation, can be reduced. 

Development solution 



[0207] When a photosensitive mater al using the photosensitive composition of the present invention is used as an 
image formation material, usually, after image exposure., non-exposed parts of a photosensitive layer are removed by 
a developmen: solution, to give images. As the preferable development solution when these photopolymerizable com- 
positions are used for production of planographic printing plates, development solutions described in JP-B No. 57-7427 
are listed, and aqueous solutions of ino-ganic alkali agents such as sodium silicate, potassium silicate, sodium hydrox- 
ide, potassium hydroxide, lithium hydroxide, tribasic sodium phosphate, dibasic sodium phosphate, tribasic ammonium 
phosphate, dibasic ammonium phosphate, sodium metasilicate, sodium hydrogen carbonate, ammonia water and the 
like and organic alkali agents such as monoethanolamine or diethanolamine and the like, are suitable. Materials are 
added so that such an alkali solution has a concentration of from 0.1 to 10% by weight, preferably from 0.5 to 5% by 
weight. 

[0208] Further, such an alkaline aqueous solution, if necessary., contains a small amount of a surfactant and an 
organic solvent such as benzyl alcohol. 2-phenoxyethanol, 2-butoxyethanol and the like. For example, those described 
in USP Nos. 33751 71 and 361 5480 are listed. 

[0209] Furthermore, development sclutions described in JP-A Nos. 50-26601, 58-54341, 56-39464 and 56-42860 
are also excellent: 

[0210] The planographic printing plate obtained as described above can be subjected to a printing process after de- 
sensitizing gum is applied on the plate if necessary, and when a planographic printing plate having higher printing 
endurance is desired, burning treatment is performed. 

[0211] When the planographic printing plate is subjected to burning, treatment with smoothing liquid as described 
in JP-N Nos. 61-2518, 55-28062, 62-31859 and 61-159655 is preferably conducted before burning. 
[0212] As this method, a method in which the above-mentioned smoothing liquid is applied on a planographic printing 
plate by sponge or absorbent cotton impregnated with the smoothing liquid, or the printing plate is immersed in a vat 
filled with the smoothing solution to effect application, a method of application with an automatic coated, and other 
methods, are applied. Further, a desirable effect is obtained by making the application amount uniform by squeezing 
or by using squeezee roller after application. 

[0213] The planographic printing plate which has been burn-treated can be subjected, if necessary, appropriale to 
conventionally conducted treatments such as washing with water, gum drawing and the like, and when smoothing liquid 
containing a water-soluble polymer compound and the like is used, so-called de-sensitizing treatments such as gum 
drawing and the like can be omitted. 
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EXAMPLES 

Son^ 6 f0 " 0Win9 eX3mP,eS i,,UStrate PreSSnt inVe " ti0n but they do not limit the scope of the present 
Examples 1 to 53, Comparative Examples 1 to 12 
1 . Production of substrate [A] and substrate [B] 

This plate was immersed in a^^^iS^SZT. 0 ? ^ WMhed sufficien «y with water, 

washed with water, then, further immersed inT 20 y nES n t" ° f ° r 9 SeC ° ndS t0 effect e,chin 3- ™« 

amount of the sand-blasted surfac Tin ^^i^^Z^^S' T, ^ Wator 

of 1 5 A/dm3 using 7% sulfu ric acid as an ZuZZZ? < T ^ ' P ' ate Was treated at a curren t density 

then, washed witS wateTand 55^^7' ,0n 3 ^ °< 3 

SEILI5 ptduced ^ 3 2 " % «' U ~ S ° ,Uti ° n " ^ ^ ** ^ - -ends, and washed 

2. Production of substrate [C] 

wt% aqueous sodium hydroxide soXn at ^CST^^^JS? "^h ^'Y^ W " ' mmerSed 
neutralized with 20 wt% nitric acid and washed wSh« x h u 9 ' a " d WaShed With flowin 9 water > «hen, 

with an electric quantity at an in ode of T£ iu.ombS ir Tal S SUbJeCt<5d t0 a " e,eotro, * te ™9hening treatment 
waveform current of sine waves under a cond* on ofv 1 2 7 J SiT S ° IUtl '° n ^ a " a,ternation 

it was 0.6 urn (Ra indication) Su^ulZT^Z^lltl ™ H r0Ughness < nere °f vvas measured to find 
at 55'C for 2 minutes, then subjected to an anodlzTfr^l ??° ^ aqU6 ° US S ° ,Ution and des ™«*« 

[0219] Next, a hqu.d compos.tion (so, liquid) according to an SG method was prepared by the foi.owing procedure. 
Sol solution 

[0220] 

40 • Methanol 130 g 
Water 20 g 

• 85 wt% Phosphoric acid 1 6 g 

• Tetraethoxysilane 50 g 

• 3-Methacryloxypropylthmethoxysilane 60 g 

K Aft T e"al e n7oT60^ ^ ^ 5 ^ M Was ^ 

to obtain so. liquid ' ^ PUt 3n ° ther V6SSel ' and t0 this was a "ded 3000 g of methanol 

Fomiation of planographic printing plate 

[0223] On the substrate [A], substrate [B] and substrate [C] produced as described above tho f „ • u . 
s,.,ve layer application solution was applied so the amount applied was 1 S ^ to oht^n n.»„ ° Wm9 ph ° tQSen - 

compound) and (IV) binders, used, are as shown in the following Tables 1 to 3 polymenzable 
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[0224] The compositions of the photosensitive application solutions are as described below. 

• Addition poiymerizable compounds 
(compounds in Tables 1 to 3) 1 .5 g 

• Binders (compounds in Tables 1 to 3) 2.0 g 

• Light-heat converting agents 
(compounds in Tables 1 to 3) 0.1 g 

• Polymerization initiators 
(compounds in Tables 1 to 3) 0.2 g 

• Fluorine-based nonionic surfactant (trade name: Megafac F-1 77 Dainiooon Ink & rhom^i . * 

• gained by convey 0.02g 

• Methyl ethyl ketone 1 o g napntnalenesulfonic acid anion 0.04 g 

• Methanol 7g 

• 2-Methoxy-1 -propanol 1 o g 
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35 Addition polymerizable compounds in Tables 1 to 3 
(M-1) 

[0225] Pentaerythritoi tetraacryalte 
(M-2J 

[0226] Glycerin dimethacrylate hexamethylene diisocyanate urethane prepolymer 
45 (Binders in Tables 1 to 3) 
(B-1) 



50 



55 



[0229] Polymenzation average molecular weight: 1 30000 



(B-2) 



SSJi a ' V H m ^ tha ^ ,ate/metha ^ylic acid copolymer (copolymerization molar ration: 83/1 7) 
[0231] Acid value (measured by NaOH titration): 1.55 meq/g ' 
[0232] Polymerization average molecular weight: 1 25000 
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(B-3) 

[0233] Polyurethane resin which is condensate of the following diisocyanate with cicl 

(a) 4,4 , -Diphenylmethane diisocyanate 

(b) Hexamethylene diisocyanate 

(c) Polypropylene glycol (polymerization average molecular weight: 1000) 
(c) 2 ) 2-Bis(hydroxymethyl)propionic acid 

((a)/(b)/(c)/(d) copolymerization molar ratio: 40/10/15/35) 
Acid value (measurement by NaOH titration): 1.05 meq/g 
Polymerization average molecular weight: 45000 

Comparative Examples 1 to 12 

[0234] For comparison, on the substrate [AJ f substrate [B] or substrate [C], photosensitive layers were formed by 
us.ng photosensitive layer application solutions using known radical polymerization initia:ors having in a counter anion 
an on.um salt structure other than those represented by the above-described formula, for examp e known radical do- 
lymerization initiators H-1 to H-5 having sulfonate (-SO3) as a counter anion (structures are as shown below) ard 
contammg other components of compositions as shown in Tables 1 to 3. to obtain plancgraphic printing plates (Com- 
parative Examples 1 to 12). b K i^um 





Bu 



fO-O-p O-O A, 

H ~ 3 H-4 H-5 

Exposure and Development 



[0235] The abtained plancgraphic printing plates were exposed using semiconductor laser having an output of 500 
mW, a wavelength of 830 nm and a beam diameter of 1 7 urn (1/ e 2) at a main scanning rate of 5 m/sec, then devel- 
opment was conducted using an automatic developing machine (manufactured by Fuji Photo Film Co Ltd' • trade name 

l?^,?^, 30 ? 00 VR,,) Char9ed With DN3C devel °P er < trade name ) ° r DP-4 developer (trade name) and lines liquid 
FR-3 (1 :7) (trade name, manufactured by Fuji Photo Film Co., Ltd.), and the following evaluations were conducted In 
the development treatments, kinds of developer used are also listed in the above-mentioned Tables 1 to 3 together 
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Printing endurance test 



[0236] R 201 (trade nana, manufactured by Roland Corp.) was used as a printer, and GEOS (N) (trade name 
manufactured by Dainippcn Ink & Chemicals Inc.) was used as the ink. Printed products at solid image portions were 
observed, and pnnting encurance was measured based on the number of sheets manifesting initiation of fading The 
printing endurance was represented by re ative ratio based on 100 which is the numerical value (number of pieces) in 
Comparative Example Line evaluation is such that when the number is higher, printing endurance is more excellent. 

Evaluation of sensitivity 

[0237] Planographic printing plates were exposed by semiconductor laser emitting infrared ray having a wavelength 
from 830 to 850 nm. After exposure, the plates were developed with DN-3C (trade name, a developer manufactured 
by Fuji Photo Film Co., Ltd.) diluted with water at a ratio of 1 :2 or DP-4 (trade name, a developer manufactured by Fuji 
Photo Film Co Ltd.) diluted with water at a ratio of 1 :8. and then washed with water. The amount of energy required 
for recording was calculated cased on the line width of an image, laser output, loss in an optical system, and scanning 
rate, obtained in the above-mentioned procedure. The smaller numerical value represents higher sensitivity. 
[0238] The evaluation results are shown in Tables 1 to 3. 

[0239] The results in Tables 1 to 3 show that the planographic printing plate of the present invention has high resist- 
ance in an alkali developer a: the image portions, has excellent printing endurance ability, and has high sensitivity On 
the other hanc. the planographic printing plates in Comparative Examples 1, 3, 4 to 12 using known radical polymer- 
ization initiators are poore- both in printing endurance and sensitivity, as compared with those in Examples 1,8 11 
20, 25, 18, 27. 41, 46, 39 aid 48 obtained jnderthe same conditions except that polymerization initiators are different' 
In Comparative Example 2 wnere a compound having in a counter anion a carboxylate having a structure not belonging 
to the scope of the present invention was used, no image was formed. ^ 

Examples 54 to 106, Comparative Examples 13 to 24 

[0240] On the photosensitive layers of the planographic printing plates obtained in Examples 1 to 53 and Comparative 
Examples 1 to 1 2 t a 3 wt% aqueous solution of polyviny alcohol (saponification dgree: 98 mol%, polymerization degree- 
550) was applied so that the amount applied after drying was 2 g/m*, and dried at 100°C for 2 minutes, to obtain 
planographic printing plates comprising protective layers provided on photosensitive layers. These plates corresDond 
to Examples 54 to 106 and H 

Comparative Examples 13 to 24. 

[0241] The obtained planographic pnnting plates were subjected to exposure and development under the same 
conditions as in the above-cescribed Examples 1 to 53 and Comparative Examples 1 to 12 to produce planographic 
pnnted plates, and color remaining on non-image portions and close adherence and printing endurance of image 
portions were evaluated in a similar manner. The results are shown in Tables 1 to 3. 

[0242] The results in Tables 1 to 3 show that even when protective layers are provided on photosensitive layers the 
same tendency as in Examples 1 to 53 having no protective layer is found, and the planographic printing plates of the 
present invention have resistance agains: an alkali developer in image portions, are excellent in printing endurance 
ability, and have high sensitivity, and f unher : that by providing a protective layer both of sensitivity ad printing endurance 
are further improved. Examples 1 07 to 1 09 

[0243] On polytetraethylene terephthalate films (thickness: 0.1 mm) as a substrate, recording layer application so- 
lutions as described below were applied so that the application amount after drying was 2.0 g/cm*. to obtain Examples 
107 to 109 which are transparent recording materials. In Example 107, 1-1 was used, in Example 108, SB-1 was used, 
and in Example 109, ii-10 was used, respectively, as an acid/radical generating agent. 
[0244] The composition of the recording layer application solution is as described below. 

• Addition polymerizable compound (M-1) 2.0 g 
Binder (B-1) 1.6 g 

• Acid/radical generating agent 0.4 g 

• Methyl ethyl ketone 10 g 

• Methanol 5 g 

• 2-Methoxy-1-propanol 10 g 

[0245] This recording material was heated at 200°C for 1 5 seconds to thermally set the recording layer on the sub- 
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strata. Then, the recording material was immersed in dimethylsulfoxide for 5 minutes, and the insolubility of this re- 
cording layer was calculated from the amount of the remaining recording layer to show an insolubility of 97% From 
th,s , was confrmed that the recording layer composed of the heat-sensitive composition of the p/esent inven ion 
eontainng the ac,d/rad lC al generating agent of the genera, formulae (A) to (E) was hardened successfully 

Comparative Examples 25 to 28 

[0246] Recording layers were thermally set in the same manners as in Examples 1 07 to 1 09 using radical generate 

Tl^r 9 f 8 ' 33 l T nter Cati ° n> inStSad ° f the radiCa! 9 ene ^ors in the above-mentioned recordingTayer 
app cat.on solutions, and the .nsolubilities were measured. As a result, about 14% insolubilized rate was Sested 

L hi? 6Xa ? BV COmpariSOn of radical generating agents having the same anion parts, it was recogrSed thai 
the heat-sensitive composition of the present invention is excellent in sensitivity. <=ognizea mat 

Examples 110 to 112 

[0247] On polytetraethylene terephthalate films (thickness: 0.1 mm) as a substrate, recording layer application so- 
ut.ons as described below were applied so that the application amount after drying was 2.0 g/cm* to obtafn pafe yellow 
transparent recording materials. In Example 110. 1,-1 was used, in Example 111, SA-1 was used andii Example 112 
ni-2 was used, respectively, as an acid/radical generating agent. ' txam P'e 1 1 2, 

Recording layer application solution 

[0248] 

• Oxidative color developing dye (Leuco Crystal Violet) 0.2 g 

• Binder (polymethyl methacrylate) 2.7 g 

• Acid/radical generating agent 0.3 g 

• Methyl ethyl ketone 1 0 g 

• Methanol 8 g 

• 2-Methoxy-1-propanol 8g 

fh??l /I 65 ! T ° rd , in9 materia ' S W6re hSated in an ° Ve " at 200 ' C for 15 second to hea t the recording layers on 

that 1 1 ZTJ° , ° P CO,0r 3 " C3SeS ' the reC ° rding ' ayer d6Vel0ped Sharp b,ue color - F ™ 'his is ifesJmated 
that the recordmg layer composed of the heat-sensitive composition of the present invention which contains the acid/ 

due to gerSo^lllf 9enera ' W ^ * ^ ** *** " ° XldiZed and deVel °P s «** 

[0250] In the heat-sensitive composition of the present invention highly sensitive irreversible chanqes of physical 
properties due to heating are possible. Further in the negative planographic printing plate using this heat-sensitive 
compos.t.on, wntmg by infrared layers is possible, and image portions have excellent alkali developer resistance It is 
also excellent in printing durability and has high sensitivity. 11 ,s 



Claims 



A heat-sensmve composition comprising (I) a compound which generates an acid or a radical when heated and 
whrch has the following general formula (A), general formula (B). general formula (C), general formula (O) or 
general formula (E), and (II) a compound whose physical and chemical properties are changed irreversibly by an 



a X-COO a M + General formula (A) 



118 



10 



15 



20 



25 



30 



35 



40 



50 



55 



EP 1 160 095 A2 



f 

"Y-C— COO" "N/T 



General formula (B) 



R 8 — C— COO' c hA* General formula (C) 

Ar 2 



d R-COO d M + General formula (D) 



6 X 6 M + General formula (E) 



wherein, in general formula (A), a M+ represents a monovalent cation; a X represents one of tne groups shown 
below or a halogen atom; 



o o o R< 

R 1 — C— R 1 — S — R 1 — | — 



6 



O R 2 
R 1 — P — R 1 — N — R 1 — O — R 1 — S- 



R 

R 1 — Se — R 1 — P 



2 



and in the formula, R 1 and R 2 may be the same or different and represent a monovalent non-metal atom, 
in the general formula (B), b Y has the same definition as for a X in the general formula (A) or represents -OH, 
-CN : - N0 2) -Si(R5) (R6) (R7) ; R 3 to R7 may be the same or different and represent a monovalent non-metal 
atom; and b M+ represents a monovalent cation, 

in the general formula (C), R 8 represents a monovalent non-metal atom; Ar 1 and Ar 2 may be the same or 
different and represent an aryl group; and C M~ represents a monovalent cation, 

in the general formula (D), d R represents an alkyl group or aryl group; and d M- represents a counter cation 

selected from the group consisting of sulfonium, iodonium, diazonium, ammonium and azinium, 

in the general formula (E), e X" is an anion of a compound having a structure of the following general formula (F); 
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a H F b 

R S— N- Y-R General formula (f) 

O 

in the formula. represents a single bond. -CO- or -S0 2 - ; each of R a ana R b independently represents a 
linear, branched or cyclic alkyl group, aryl group, aralkyl group or camphor group: and may be connected 
via an alkylene group, arylene group or aralkyl group to form a ring; when f=Y is a -CO- qrouD Ffi ma« he a 
hydroxyl group or alkoxy group; ' 

and, e|v) + represents a counter cation selected from the group consisting of sulfonium, icdonium diazorium 
ammonium and azinium. 

The heat-sensitive composition according to Claim 1 , wherein, the composition further comorises (III) a light-heat 
converting agent, and by exposure in the absorption wavelength of said (III) light-heat convening agent an acid 
or radical of a compound (I) generating an acid or radical by being heated which is represented by at least one of 
the above-mentioned general formulae (A) to general formula (E) Is generated and there are change in physical 
or chemical properties are changed irreversibly of a compound (II) whose physical or chemical properties bv an 
acid or radical. ' 

The heat-sensitive composition according to claim 1. wherein said compound (I) is represented by said formu'a 
(A) , and wherein Ri and R2 in said formula (A) are independently selected from the group consisting of an alkyl 
group, an alkenyl group and an aryl group having 1 to 12 carbon atoms. 

The heat-sensitive composition according to claim 1, wherein «M+ is selected f-om the group consisting o* Lr 
Na + , K+, ammonium, iodonium, and sulfonium. 3 

The heat-sensitive composition according to claim 1 , wherein a M ^ in saidformu a (A) is represented bv the followino 
general formula ( a M-l) or (*M-\l) ; y 
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6. 



8. 



R^R 20 R^R 22 

wherein, in the above formulae (-M-I) and (•VMI), Ri to independently represent a hydrogen atom a 
linear, branched or cyclic alkyl group, a linear, branched or cyclic alkoxyl group, a hydrogen atom ora -S-R26 croud 
wherein R 26 represents a linear, branched or cycle alkyl group. ~ 

The heat-sersitive composition according to claim 1. wherein said compound (I) is represented by said formula 
(A) in which *X has the following structure: 



o 

1 " 

R — C — 

7. The heat-sersitive composition according to claim 1 wherein said compound (I) is represented by said formula 
(3) in which b Y has one cf the following structures: 



R 2 o 
R«-N-. RH?-. R 1 -o- r'-s— 



The heat-ser.sit.ve composition according to claim i. wherein said compound (I) is represented by said formula 

(C) , and wherein R* in said formula (C) is selected from the group consisting of a halogen atom, an alkyl group 
having 1 to 6 carbon atoms, an aryl g-oup having 6 to 1 0 carbon atoms or a hydroxyl group. 

9. The heat-sersitive composition according to claim 1 wherein said compound (I) is represented by said formula 

(D) , and whe-ein dR-coOH, that is a conjugate acid of the carboxylate *R-COO- of said formula (D) has a pKa in 
v/ater of 2 or mere. v " H 

10. The heat-sensitive composition according to claim 1. wherein said compound (I) is represented by said formula 

(E) , wherein in said formula (E), *X- is an anion of a compound having a structure of said formula (F) and wherein 
in said formula (F), F Y comprises -CO or -S0 2 -. 

11. A heat mode-applicable negative planographic printing plate comprising a substrate on which is disposed a pho- 
tosensitive layer comprising (I) an acid or radical polymerization initiator represented by at least one of the following 
general formula (A), general formula (B), general formula (C), general formula (D) and general formula (E) (ll-a) 
a radical-polymerizable compound having an unsaturated bond (II!) a light-heat converting agent, and (IV) a binder 
polymer: 

a X-COO" a M + Genera! formula (A) 
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R 3 



Y & ^ General formula (B) 



f 1 

R 8 —6~COQ- C M + General formula (C) 



d R-COO d M + 



e X" e M + 



General formula (D) 



General formula (E) 



belowor a halogen aTm;'* W ' ^ * ^ ™ ° ne of the ^ sh ™n 



9 ° O R2 

R L_il__ R 1_|__ r1 _|_ 



o 



O R 2 
R 1 — P— R 1 — N — R 1 — O — R 1 — S- 



f 

R 1 — Se — R 1 — p— 

and in the above formula^ R' and R* may be the same or different and represent a monovalent non-metal atom 
in he general formula (B), "Y has the same definition as for*X in the general formula (A) or represents OH 
-ON, - N0 2 -Si(RS) (R6) m : R3 10 R7 may be the same or djfferent f nd represent I JJ^X^Sl 
atom; and b M* represents a monovalent cation, 

in the general formula (C), R8 represents a monovalent non-metal atom; Ari and Ar2 may be the same or 
different and represent an aryl group; and =M- represents a monovalent cation 

in the general formula (D), <R represents an alkyl group or aryl group; and«l^ represents a counter cation 

selected from the group consisting of sulfonium, iodonium, diazonium. ammonium and azinium 

in the general formula (E), «X- is an anion of a compound having a structure of the following general formula (F) 
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a V H F b 

f"^ Y "~ R General formula (F) 



in the formula, F Y represents a single bond.. -CO- or -S0 2 -; each of R a and Rb independently represents a 
linear, branched or cyclic alky! group, aryl group, aralkyl group or camphor group; Ra and Rb may be connected 
via an alkylene group, arylene group or aralkyl group to form a ring: when F Y is a -CO- group R b may be a 
hydroxyl group or alkoxy group; r 

and, represents a counter cation selected from the group consisting of sulfonium. iodonium. diazonium 
ammonium and azinium. 

12. The heat -sensitive composition according to claim 11, wherein said compound (I) is represented by said formula 
(A), and wherein R 1 and R* in said formula (A) are independently selected from the group consisting of an alkyl 
group, an alkenyl group and an aryl group having 1 to 12 carbon atoms. ' 

13. The heal-sensitive composition according to claim 11 , wherein a M+ is selected from the group consisting of Lr. 
Na + , K + , ammonium, iodonium, and sulfonium. 

14. The heat-sensitive composition according to claim 1 1 , wherein a M + in said formula (A) is represented by the follwinq 
general formula ( a M-l) or ( a M-ll) ; 





( a M-II) 



wherein, in the above formulae ( a M-l) and ( a M-ll), R 1 to R25 independently represent a hydrogen atom, a 
linear, branched or cyclic alkyl group, a linear, branched or cyclic aikoxyl group, a hydrogen atom or a -S-R 26 group, 
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v/herein R26 represents a linear, branched or cyclic alky! group. 

1 5 * S)^^ aCC ° rdin3 t0 C,3im 1 1 ■ Wh9rein Said COmp ° Und (,) is Wntad by said formu . 

(A) in which a X has the following structure: u mUu 

o 

< if 

R — C — 

16. The heat-sensitive composition according to claim 11, wherein said compound (I) is reoresented bv said form,, - a 

(B) in which b Y has one of the following structures: represented by said formu a 

R 2 O 

R 1 — N — R 1 — S — R 1 — O — R 1 — s — 

n 

O 

17. The heat-sensitive composition according to claim 11, wherein said compound (I) is reoresented by said formua 

a Ln i TT"? Sa ' d f ° rmU ' a (C) " Se ' eCted "° m the 9rOUp Consistin 9 of a ha, °9- atom, a a.kyZup 
having 1 to 6 carbon atoms, an aryl group having 6 to 10 carbon atoms or a hyc-oxyl group. 

18. The heat-sensitive composition according to claim 11, wherein said compound (I) is reoresented bvsaid fnrmn; 
wir n of rormc n re R " COOH ' ** " * ~" ° f ^ ^^^'^ ^ said formula^D) ^pKa " 

19. The heat-sensitive composition according to claim 11, wherein said compound (I) is reoresented bv said formu a 
!SaS 

20 ' iSl^Sjr™^ C ° mP0Siti0n aCC ° rding 10 C ' aim 1 ' Wh6rein Sa:d COm P° und W is presented by the following 



40 (I-a) 




R— COCOCf 



wherein, R9 represents a phenyl group or an alkyl group having 1 to 4 carbon atom(s) ; and R 10 R" and 
independently represents a halogen atom, methyl group, chloro group or buthyl group. 

21. The heat-sensitive composition according to claim 11 , wherein said compound (I) is represented by the following 



BNSDOCID- <PP n«nooca-3 i ^ 
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formula (l-a); 



Ft— cococr 

wherein. R 9 represents a phenyl group or an alkyl group having 1 to 4 carbon atom(s); and R 10 , RH and R 12 
independently represents a halogen atom, methyl group, chloro group or buthy! group. 
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